Statement-of-Work for a Detailed Cost and Schedule Estimate for Hall D Tagging Magnets and Vacuum Chamber

08/29/06

This statement-of-work is to develop detailed cost and schedule estimates of the Hall D Tagging Magnets and Vacuum Chamber system based on the current conceptual design.  In addition, it requires production of all conceptual drawings and calculations necessary to support the cost and schedule.  Autocad and PowerPoint files will be provided by Jefferson Lab/University of Glasgow which will outline the required design.  For detailed information, refer to the attached design goals for the Tagging Spectrometer.  The procurement will be structured in the following stages:

Stage 1 – Initial Design Phase

After review, subcontractor shall provide an assessment of the time and effort required to produce the conceptual drawings necessary to support an accurate cost and schedule estimate for the two production scenarios (detailed below) for the construction of the Hall D tagging magnets and vacuum system. This assessment would include a proposed list of drawings and calculations, based on the suggested list below, which must be completed. After concurrence by Jefferson Lab of the level of effort required for this Initial Design Phase, drawings can be started. Please note that the magnetic field calculations will be the responsibility of Jefferson Lab. If any additional magnetic field calculations are needed to determine tolerances, these should be requested with this assessment so that they can be completed in time to be incorporated into the drawings.

Stage 2 – Drawing List and Calculations
After concurrence from Jefferson Lab, complete the approved list of conceptual drawings and calculations for the Hall D tagging magnets and vacuum chamber. The drawings will be developed based on Autocad files and PowerPoint presentations provided by the University of Glasgow and must be suitable for use by a qualified vendor to prepare budgetary estimates for the fabrication of the tagger magnets and vacuum chamber.

Stage 3 – Final Detailed Cost Estimate and Schedule

Develop a detailed cost estimate and schedule for the final design, fabrication and assembly of Hall D tagging magnets and vacuum chamber. The cost and schedules will be developed under two scenarios depending on whether vacuum and magnetic field tests are to be carried out at the factory before the parts are shipped to JLab.

The two scenarios are as follows:
Scenario A.  Complete system. Please supply the cost for each item in the list below.

a) Two dipole magnets including coils.

b) Quadrupole magnet.

c) Vacuum box (stainless steel) including the external supporting structures.

d) Dipole magnets power supply. (We intend to run the two dipoles in series using a single power supply of 400A/200V together with a small auxiliary power supply to balance the fields in the two dipoles).

e) Quadrupole power supply.

f) Engineering design costs.

g) Production of engineering drawings.

h) Design and manufacture of a single support for the two dipole magnets (strong back) which would allow accurate adjustment of the magnets, and a table support for the quadrupole. The nominal beam height is 1.8 from the floor.

i) Assembly of two dipoles and vacuum chamber at the factory to check the magnetic field and perform vacuum tests. The magnetic field test would be a field map with both dipoles under power simultaneously and in the correct relative positions. The vacuum test would be carried out with a blanking flange on the spectrometer output window for analyzed electrons.

j) Shipping costs to Jefferson Lab. For the purpose of the estimate assume the shipping originates in Moscow
k) Estimate of time schedule from acceptance of contract to completion of magnetic field and vacuum tests.

Scenario B. System excluding the magnetic field and vacuum tests.

Develop a cost for the design and manufacture of all the parts which make up items a, b, c, d, e, f, g and h, together with the shipping costs for these parts to Jefferson Lab and the time schedule from acceptance of the contract to manufacture of all the parts. For this option, there would be no assembly of any of the parts of the spectrometer at the factory and no magnetic field or vacuum tests. The first assembly and complete testing of the magnet would be performed at Jefferson Lab.

Suggested Calculations and Drawings
The suggested tasks that need to be completed to support the cost and schedule estimates are given below. The revised list of tasks and drawings should be submitted to JLab for approval to proceed.

The following calculations should be done to support the design. 
1. Calculate the forces in the dipole for the provided design to accurately determine the number and size of bolts required to hold it together.

2. Perform a finite element analysis for the provided design of the vacuum chamber to optimize the rib structure for stiffening the structure.

The magnetic field calculations of the quadrupole and two-dipole magnetic system at the University of Glasgow will be used to calculate the forces and to define machining and fabrication tolerances for the magnets and support structure. If additional calculations are needed, these should be requested along with the revised list of drawings that need to be produced.
The following is a suggested list of conceptual drawings which may be needed to support a detailed cost and schedule for the tagging magnets and vacuum chamber:
1. Top level drawings of the quadrupole, two dipoles and vacuum system.

2. Vertical section through a dipole showing how the poleshoes and yoke parts fit together.

3. Top view of a dipole showing the numbers, sizes and locations of the bolts required to hold the structure together.

4. Individual drawings for the poleshoes, top and bottom yokes and back yoke, showing details of bolt locations, flatness of surfaces and tolerances - including the vacuum sealing lips round the poleshoes, and pole profiles.

5. Individual drawings of the poleshoes showing where the fixing holes for taking the vacuum tensioning brackets and the coil support brackets are located.

6. Drawings showing the different types of brackets as required by further refinement of design. For example, the brackets which hold the dipole coils in position should extend over the top of the upper coils.
7. General layout of vacuum chamber showing how top and bottom lids, back wall and output flange are welded together. The input port and the photon beam and main electron beam output ports should also be shown.  The exact shape of the vacuum chamber around the main beam exit port requires discussion with the Hall D tagging group to minimize backgrounds generated in this region.
8. Individual drawings of the top and bottom lids, and the back-wall of the vacuum chamber showing where the fixing holes for taking the vacuum tensioning brackets are located.

9. Drawings showing assembly and disassembly of magnet, including features which allow this sequence of activities. For example, tapped holes for attaching jacking supports to the dipole yokes for use in the assembly and disassembly of the dipoles have to be added.
10. Production of drawings for the strong back support for the dipole magnets.
